MAJOR DISASTER TYPES

12.0022,   OBSERVATIONS   OF  SEVERE  STORMS  ON  26
AND 28 APRIL 1971

C.L. VLCEK, U.S. Dept. of Commerce, Natl. Severe Storms
Lab., Norman, Oklahoma

Case histories of two severe thunderstorm situations in
Oklahoma illustrate how the WSR-57 contour display aids
identification of severe local storms. The path leading from
analysis of the radar display and other data to dissemination
of severe storm advisories is examined. Results indicate
present and potential roles of various information sources in
the weather warning system.
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12.0023,   SEVERE STORM MORPHOLOGY - OKLAHOMA

S.L. BARNES, U.S. Dept. of Commerce, Environ. Research
Laboratories, Boulder, Colorado 80302

Research/service objective: Determine the meteorological con-
ditions in and around severe thunderstorms as an aid in
developing morphological and dynamical concepts regarding
their internal nature and their dependency on and interaction
with Hit ambient atmosphere.

Research/service plan: Completion of ongoing case studies
which combine surface and upper air measurements with
conventional and single Doppler radar information should
reveal additional structural details of severe thunderstorms
not heretofore observed, Detailed observation of tornado
cyclones is expected to cast new light on the conditions
required for their formation and how, once established, they
interact in environmental flow, Single Doppler data obtained
in a tornado-producing storm (Union City, Oklahoma, May
24, 1973) will be correlated with surface wind and pressure
measurements from a dense network of stations and a small
sample of upper air soundings to provide a comprehensive
description of such storms. This portion of the project's work
will be closely coordinated with other NSSL projects studying
individual aspects of this storm. Also in concert with other
laboratory projects, plans for an expanded observational pro-
gram centered about dual Doppler data acquisition will be
developed for the Spring of 1974. Several new technological
developments will be addressed including objective analysis
of Doppler velocity measurements in three-dimensional space
and computer abstracting of surface strip records.

Progress report: A technique for analyzing the distribution of
meteorological variables by computer was applied to routine-
ly-available weather reports from Oklahoma and adjacent
states to provide operational guidance information for pre-
dicting severe storm outbreaks. A variety of computer/plotter
techniques were developed to more rapidly and accurately
display important meteorological parameters such as stream-
lines and isotachs. A preliminary report on the structure of
two tornadic storms was presented1 at the 15th Radar
Meteorology Conference. The evolution of a storm that
produced twin tornadoes revealed the important role of the
thunderstorm gust front in the tornado genesis mechanism.
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12.0024,   PAPERS   ON   OKLAHOMA   THUNDERSTORMS,

APRIL 29-30, 1970
S.L.  BARNES, U.S. Dept. of Commerce, Environ. Research

Laboratories, Boulder, Colorado 80302

12.0026,

Severe thunderstorms developed along a dry line in northwest
Texas in advance of a slowly moving long wave trough and
moved into central Oklahoma during the evening of April 29-
30, 1970. Calculations based on three-hourly weather reports
reveal that strong surface moisture convergence charac-
terized the development region throughout the day. National
Severe Storms Laboratory rawinsondes, taken over the eight-
hour period when storm intensities increased, exhibit deepen-
ing low-level moisture, intruding dry air at mid-levels, and in-
creasing winds aloft. Magnitudes of Lifted Index, maximum
gust, height of wet-bulb zero and hail size closely agree with
the defining studies' results for severe thunderstorms. Trends
in these four thermodynamically-based parameters, com-
monly used to estimate storm intensity, parallel observed
changes in storm seventy.
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12.0025,   LIFE   CYCLE   OF    FLORIDA    KEYS'   WATER-
SPOUTS

J.ff. GOLDEN, U.S. Dept. of Commerce, Environ. Research
Laboratories, Boulder, Colorado 80302

Analyses show that waterspouts have a characteristic life cycle
consisting of five overlapping stages: (1) the dark spot,
identified by a prominent light-colored disc on the sea sur-
face, surrounded by a dark patch diffuse on its outer edges,
that is a manifestation of a complete vortex column from
cloud base to sea surface; (2) the spiral pattern,' charac-
terized by development of alternating dark-and light-colored
surface bands spiralling around the dark spot; (3) the spray
ring (incipient spray vortex), concentrated around the dark
spot, with a lengthening funnel above; (4) the mature water-
spout (spray vortex), determined as the stage of maximum
overall organization and intensity; and (5) the decay, recog-
nized by waterspout dissipation (often abrupt) which is rein-
forced by cool downdrafts from a nearby developing
rainshower.

Frequent waterspout formation in the Florida Keys and their
life cycle apparently result from transfer of energy and angu-
lar momentum among five scales of atmospheric circulation:
(1) the funnel scale, corresponding to the waterspout itself,
with funnel diameters from 10 to 500 ft; (2) the spiral scale,
from 500 to 3,000 ft at the surface; (3) the individual cumu-
lus-cloud scale, from less than 1 to 5 mi; (4) the cumulus
cloudline scale, from 5 to 100 mi; and (5) the synoptic scale,
several hundred miles. The differing roles of these five scales
of motion are assessed.
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12.0026,    DOPPLER   RADAR   METHODOLOGY  FOR   THE
OBSERVATION OF CONVECTIVE STORMS

R.M. LHERMITTE, U.S. Dept. of Commerce, Natl. Oceanic &
Atmos. Admin., Boulder, Colorado 80302

Abstract: The authors outline the concept involved and the
design parameters required for optimizing the effectiveness of
the dual-Doppler method. The accuracy of two dimensional
velocity estimates, as controlled by radar signal dwell time
and data processing, and the method required to optimize
this accuracy are also discussed.
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